The derivation of fourth order Runge-Kutta method involves tedious computation of many unknowns and the detailed step by step derivation and analysis can hardly be found in many literatures. Due to the vital role played by the method in the field of computation and applied science/engineering, we simplify and further reduce the complexity of its derivation and analysis by exploring some possibly well-known works and propose a step by step derivation of the method. We have also shown the stability region graphically
INTRODUCTION
Runge-Kutta formulas are among the oldest and best understood schemes in numerical analysis. However, despite the evolution of a vast and comprehensive body of knowledge, it continues to be a source of active research [7] . Runge-Kutta methods provide a popular way to solve the initial value problem for a system of ordinary differential equations [11] :
with a given step length h through the interval , successively producing approximations to . We deal exclusively with the step by step derivation and the stability analysis of the fourth order Runge-Kutta Method. For a thorough coverage of the derivation and analysis the reader is referred to [1, 2, 3, 4, 5] .
The paper has the following structure: section 2 presents mathematical formulation and derivation, Section 3 presents the analysis and section 4 presents the conclusion.
MATHEMATICAL FORMULATION AND DERIVATION
We begin by defining the function as in [1,2,3,4,5 and 6] 
The functions are expanded using a Taylor series expansion for function of two variables. To get the unknowns, we use the fourth order coefficients of order 4
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Using equation (2) we can obtain 4 c as c c c a cc 
ANALYSIS OF THE METHOD
The stability polynomial is given by
and it is required that ( ) 1 Rh  for absolute stability see [6] . Now for the Runge Kutta forth order method, 
